[Gene therapy for Parkinson's disease: studies in animal models].
Recent developments in viral vectors capable of providing high levels of long-term transgene expression in the brain have led to the pursuit of two strategies in gene therapy for the treatment of Parkinson's disease (PD). One is the local production of dopamine in the striatum achieved by inducing the expression of dopamine-synthesizing enzymes. Three enzymes are necessary for efficient dopamine synthesis: tyrosine hydroxylase (TH) converts tyrosine to L-DOPA, aromatic L-amino acid decarboxylase (AADC) then converts L-DOPA to dopamine, and guanosine triphosphate cyclohydrolase I (GCH) is the rate-limiting enzyme for the synthesis of TH co-factor tetrahydrobiopterine. We have previously demonstrated that transduction with separate adeno-associated virus (AAV) vectors expressing TH, AADC, and GCH is effective in reducing motor abnormalities in 6-hydroxydopamine-lesioned rats and in MPTP-treated monkeys. Behavioral recovery persisted for at least 18 months after intrastriatal injection in parkinsonian rats. In MPTP monkeys, the amelioration of motor abnormalities was remarkable on the contralateral side, accompanied by robust transgene expression and elevated dopamine synthesis in the AAV-injected putamen. The second strategy entails the expression of neurotrophic factors or brain vesicular monoamine transporter in the striatum or the substantia nigra to slow the degeneration of dopamine neurons. Gene therapy using viral vectors offers a promising approach in the treatment of PD patients.